Eph receptor tyrosine kinases regulate astrocyte cytoskeletal rearrangement and focal adhesion formation.
EphA4 null mice have impaired astrocytic gliosis following spinal cord injury. This may be because of altered cytoskeletal regulation and is examined herein using cultured astrocytes from wildtype and EphA4 null mice. Under basal conditions EphA4 null astrocytes appeared relatively normal but following stimuli resulting in cytoskeletal rearrangement, EphA4 null cells responded more slowly. When F-actin stress fibers were collapsed using the Rho kinase inhibitor HA1077, fewer EphA4 null cells showed stress fiber collapse in response to HA1077 and recovered stress fibers more slowly following HA1077 removal. EphA4 null astrocytes were less adherent and had smaller focal adhesions, while activation of Eph receptors with ephrin-A5-Fc increased the numbers of focal adhesions in both wildtype and knockout astrocytes following serum starvation. Using scratch wound assays, EphA4 null astrocytes invading the scratch showed impaired glial fibrillary acidic protein expression, particularly in proliferative cells. Astrocytes did not express Ephexin, a major Eph-interacting Rho guanine exchange factor, but they expressed Vav proteins, with lower levels of phospho-Vav in EphA4 null compared to wildtype astrocytes. This may contribute to the slower cytoskeletal responses generally observed in the EphA4 null astrocytes. Eph receptor signaling therefore regulates astrocyte reactivity through modulation of cytoskeletal responses.